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ABSTRACT: The drug Vanaharidra is used in various kinds of diseases like Kusta, Kasa, etc., 
Pharmacognosy of the root and rhizome of Vanaharidra is presented in this paper. 
 
INTRODUCTION 
 
The drug Curcuma aromatica  Salisb 
belonging to the family zingiberaceae has 
been used in indigenous system of medicine 
in various kind of diseases.  According to 
Ayurveda with the therapeutic properties 
like thikta katu rasa, rooksha-laghu, guna, 
ushna-verrya and Katu Vipaka this can be 
used in many diseases like Kushta 
(Leprosy), Hicca (Hiccup), Kasa (Cough), 
Peenasa (Sinusitis) and Vatarakta 
(Rhenumatoid arthritis) (Sharma 1983).  In 
Siddha system this drug is widely used in 
the preparations Nirkovai maaththirai pills 
and Arakkuth taila (Anonymous 1979).  It 
has also been observed that most of the 
physicians, beauticians, and pharmaceuticals 
are commonly advising and using 
Vanaharidra for cosmetic purpose. 
 
Available literature referred showed that 
chemical work on this plant has been done.  
Rhizomes yield essential oils, oil contains 
Sesquiterpenes mainly L –  α  and  L  –  β 
curcumenes; 65.5% two monocyclic tertiary 
Sesquiterpene alcohols, 22.0% d-Camphor, 
2.5% d-Camphene, 0.8% p-
methoxycinnamic and other acids 0.7% and 
unidentified residues 8.5%.  The colouring 
matter has been identified as curcumin 
(Anonymous 1950).  Literature review 
revealed that so far no macro and 
microscopical studies on root and rhizomes 
have been conducted.  Hence the present 
study is attempted. 
 
MATERIALS AND METHODS 
 
Fresh samples of roots and rhizomes of 
Curcuma aromatica  were collected from 
Konni (Kerala) forests division.   
Microscopical and Microchemical studies 
were carried out following Johansen (1940) 
and Wallis (1967). 
 
Distribution 
 
Throughout India from the eastern Himalaya 
to Ceylon, wild and frequently cultivated. 
 
Morphology 
 
Root stock large, tubers sessile yellow and 
aromatic.  Petiole long, green, leaves large 
oblong pubescent beneath, flowers fragrant 
shorter than the bracts in spikes 6” –  12” 
long; flowering bracts long, ovate recurved, 
cymbiform, rounded at the tip, pale green, 
calyx irregularly three lobed, Corolla tube 
funnel shaped, lobes pale rose coloured the 
lateral lobes oblong the dorsal longer, ovate 
concave arching over the anthers.  Lip 
yellow obovate deflexed sub entire or Pages  199 - 206 
obscurely  3 lobes; staminodes obtuse, as  long as corolla lobes. (Fig. A). 
 
 
 
 
Macroscopical Characters 
 
Root:  Roots are long, occurs along with 
rhizomes and measures 16.2 cms. to 9.8 
cms. and 4.1 cms. to 2.2 cms. in diameter.  
Fresh root has a Camphoraceous odour, 
outer surface smooth, light yellow in colour 
inner surface white with yellowish wood. 
Dried roots are brown in colour and has Pages  199 - 206 
fragrant odour.  Roots are straight or slightly  curved (Fig. C). 
 
 
 
Microscopical Characters 
 
To transverse section of the root shows 
epidermis, cork, cortex and stellar portion 
with small pith (Fig.1).  The outer layer 
epidermis is made up of single layer of 
parenchymatous tissue.  Followed by 
epidermis 4 to 5 layers of thick walled 
brown coloured parenchymatous cork is 
present.  Followed by cork is the cortex 
made up of thin walled more or less circular 
to Isodiameteric parenchymatous cells with 
little intercellular spaces?  Cells contain 
ovoid to oblong simple starch grains and 
little yellow cell content (Fig. 2).  The cells 
of the cortex are radially elongated and get 
disintegrated forming large air canals. 
(Fig.3). the  air canals are interrupted at 
intervals by parenchyma. Followed by this is 
the endodermis which is thick walled on the 
inner tangential and radial walls. Followed 
by endodermis is the pericycle composed of 
a single layer of thin walled parenchymatous 
tissue.  Following the pericycle is the central 
stele which shows typical 
monocotyledonous structure with a number 
of phloem and xylem strans alternating 
radially.  (Polyarch condition).  Xylem is 
surrounded by sclerenchymatous fibres with 
yellow cell content.  In the center small pith 
is present which is made up of thin walled, 
rounded parenchymatous cells.  Some of the 
cells are filled with yellow cell content (Fig. 
4). Pages  199 - 206 
 
 
 
 
 
Macreation of the root shows vessles with 
angular pits (Fig. 5a) and Scalariform.  They 
vary in size and shape with oblique 
perforation rims. (Fig. 5b).  Tracheids are 
thick walled and lignified with tapering ends 
(Fig. 6).  Fibres are long and sharpely 
pointed and varies in size and shape. (Fig.7). 
 
Macroscopical Characters 
 
Rhizome:  Rhizomes are large, central 
rhizomes oblong or conical, 2 –  3” in 
diameter, external surface dark grey, marked 
with circular rings and gives off many thick 
root  lets at the ends of some of them are 
orange yellow tubers of almond shape are 
present. Lateral rhizomes about as thick as 
the finger with few fleshy roots.  The lateral 
rhizomes measures 10.5 cms to 8.2 cms in 
length and 6 cms to 8 cms in breadth.  
 
The outer surface smooth, pale yellow 
colour, scaly leaves are present at the nodal 
region.  Rhizomes have agreeable fragrant 
smell.  Internally both central and lateral 
rhizomes have deep orange colour (Fig. B). Pages  199 - 206 
 
Microscopical Characters 
 
T.S. of the lateral rhizome is circular in 
outline and shows epidermis, cork, cortex 
and ground tissue with scattered vascular 
bundles (Fig. 8).  The outer layer is the 
epidermis made up of rectangular 
parenchymatous cells. Followed by 
epidermis is the cork which consists of 10 to 
12 layers of thin walled suberised irregularly 
arranged parenchymatous cells (Fig.9).   
Followed by cork is the cortex made up of 
20 to 35 layers of thin walled, polygonal 
parenchymatous cell with abundant yellow 
cell content, simple starchgrain and few 
oilglobules.  Most of the cells consists ovoid 
and oblong starchgrains. (Fig. 9).  In the 
cortex region many cortical vascular bundles 
are scattered which are collateral and closed 
(Fig. 10) with out fibrous zone.  Followed 
by the cortex is the endodermis which is 
single layered, thick walled and followed by 
endodermis is the single layer of pericycle 
which is made up of thin walled 
parenchymatous cells. Small vascular 
bundles are scattered with in the pericycle. 
(Fig. 11).  The vascular bundles are smaller 
having 2 to 3 xylem elements which are 
present towards the pericycle, while those 
present towards the centre show 5 to 6 
xylem elements (Fig. 12) with phloem.  The 
vascular bundles are closed and collateral.   
The ground tissue of the stele is composed 
of thin walled, polygonal parenchymatous 
cells containing flattened, ovoid oblong 
starch grains and yellow cell content. 
 
The microscopical structures of the central 
rhizome is same as the lateral rhizome.   
Macerate of the rhizome shows thin walled, 
brown rectangular parenchymatous cork 
tissue (Fig. 13), polygonal parenchymatous 
tissue with yellow cell content (Fig. 14), 
helical to spiral vessel element (Fig. 15). 
 
Powder Analysis  
 
Rhizome powder is yellow in colour 
whereas root powder is brownish and both 
possess agreeable fragrant odour, bitter and 
pungent tastes; when they are treated with 
different chemicals following results were 
obtained. 
 
Microchemical Tests 
 
Root  Rhizome  Chemicals  Test for Colour change  Result 
Section 
 
Section 
 
Section 
 
Section 
Section 
 
Section 
 
Section 
 
Section 
Iodine solution 
 
Pintch of Phloroglucinol + Con. HCL + Alcohol 
 
Sudan III Solution 
 
Aqueous Ferric chloride solution 
Starch 
 
Lignin 
 
Oilglobules 
 
Tannin 
Blue 
 
Pink 
 
Pink 
 
Dark brown 
+  + 
 
+  + 
 
-  + 
 
-  - 
 
 - Absence    + Presence 
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Sl. No.  Chemicals  Root  Rhizome 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
 
Con. Hydrochloric acid 
 
Con. Sulphuric acid 
 
Con. Nitric acid 
 
Glaceial acetic acid 
 
Iodine 
 
0.1 N. Sodium Hydroxide 
 
Aqueous Ferric chloride 
Light purple colour 
 
Dark Brown colour 
 
Light Brown colour 
 
Yellow colour 
 
Blue colour 
 
Brown colour 
 
Light Brown colour 
Dark purple colour 
 
Dark Brown colour 
 
Brown colour 
 
Yellow colour 
 
Blue colour 
 
Brick red colour 
 
Dark Brown colour 
 
 
Measurements of different tissues in Microns (µ) Root 
 
S.No.  Tissues  Measurements 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
 
Epidermis (T) 
Cork (T) 
Cortex (T) 
Endodermis (T) 
Pericycle (T) 
Metaxylem (T) 
Protoxylen (T) 
Phloem (T) 
Pith (T) 
Fitted vessel (M) 
Tracheid (M) 
Fibre (M) 
Starch grains (M) 
Scalariform vessel 
 
30-40-50 x 20-30-40 
50-70-80 x 30-40-50 
36-72-90 x 18-36-72 
40-50-60 x 20-30-40 
50-60-70 x 30-40-50 
100-130-150 x 30-40-50 
50-60-80 x 30-40-70 
30-40-50 x 10-20-30 
80-90-120 x 70-90-100 
900-1500-2500 x 50-60-160 
200-350-500 x 50-70-80 
750-800-1200 x 40-50-60 
200-350-500 x 50-70-80 
250-900-2300 x 50-70-150 
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Rhizome 
 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Epidermis (T) 
Cork (T) 
Cortex (T) 
Endodermis (T) 
Pericycle (T) 
Pholem (T) 
Xylem (T) 
Ground Tissue (T) 
Vessel (M) 
Cork (M) 
Parenchyma (M) 
76-95-105 x 57-85-95 
57-76-95 x 38-57-72 
57-76-95 x 38-57-76 
40-70-80 x 20-50-60 
50-70-80 x 30-40-45 
30-50-70 x 20-30-40 
70-80-90 x 30-40-50 
60-90-100 x 50-60-150 
700-800-900 x 80-100-150 
70-80-90 x 50-60-90 
150-180-200 x 120-150-180 
 
Diagnostic Characters of the Drug 
 
Root 
 
1.  Presence air canals in the cortex region. 
2.  Presence of yellow cell content (Yellow 
colouring pigment) 
3.  Presence of camphoraceous odour. 
 
Rhizome 
 
1.  Presence of abundant ovoid to oblong 
simple starch grains. 
 
2.  Presence of abundant yellow cell content 
(Yellow colouring pigment) in the cortex 
and ground tissue. 
 
3.  Presence of agreeable and fragrant smell. 
 
Summary  
 
Curcuma Aromatica is commonly known as 
“Vanaharidra” and some times used as a 
substitute for Curcuma longa (Haridra), but 
not as a condiment.  Medicinally being 
regarded as tonic  and carminative. The 
macro and microscopical studies of root and 
rhizome have been done. 
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Explanation of Figures 
 
Fig. A  ..  ..  ..  .. ..  Herbarium specimen of C.aromatica 
Fig. B  ..  ..  ..  .. ..  Rhizome 
Fig. C  ..  ..  ..  .. ..   Root 
Figures (Root) 
Fig. 1  ..  ..  ..  .. ..  T. S. of the Root (Semidiagramatic) (Ground plan). 
Fig. 2  ..  ..  ..  .. ..  Epidermis, cork and cortex portion enlarged 
Fig. 3  ..  ..  ..  .. ..   Cortex and air canal portion enlarged 
Fig. 4  ..  ..  ..  .. ..  Stelar and pith portion enlarged. 
 
Figure 5 a to Figure 7: Macerate 
 
Fig. 5a ..  ..  ..  .. ..  Vessel with angular pits. 
Fig. 5b..  ..  ..  .. ..  Vessel with scalariform thickenings 
Fig. 6 ..  ..  ..  .. ..   Tracheids 
Fig. 7  ..  ..  ..  .. ..  Fibre 
Figures (Rhizome) 
Fig. 8  ..  ..  ..  .. ..  T. S of the rhizome (Ground plan) semidiagramatic 
Fig. 9 ..  ..  ..  .. ..  Epidermis, cork and cortex portion enlarged 
Fig. 10 ..  ..  ..  .. ..   Cortical vascular bundle enlarged 
Fig. 11 ..  ..  ..  .. ..  Vascular bundle with endodermis and pericycle enlarged. 
Fig. 12 ..  ..  ..  .. ..  Vascular bundle in the ground tissue region enlarged.  
Figures 13 to 15: Macerate 
Fig. 13 ..  ..  ..  .. ..  Cork. 
Fig. 14..  ..  ..  .. ..  Parenchyma with yellow cell content. 
Fig. 15 ..  ..  ..  .. ..   Vessels with helical and spiral thickenings. 
 
Abbreviations 
 
AC  - Air canal; CC – Cell content; CK – Cork; COR – Cortex; CVB – Cortical vascular bundle; 
EP – Epidermis; END – Endodermis; GT – Ground Tissue; OG – Oilglobule; PER – Pericycle; 
PH – Phloem; PI – Pith; SG – Starch grains; XY – Xylem. 
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